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CHAPTER 1 
INTRODUCTION 
"The type of Geography which admits the 
importance of quant i f ica t ion and the 
appropriateness of s t a t i s t i c a l methodology, 
but always as servants and not as manters, 
would appear to be the best answer t he 
profession can furnish to the embarrassing 
questions which have a r i sen during the 
current debate in academic c i r c l e s r e -
garding geography's r igh t to be included 
in t he curr icula of i n s t i t u t i o n s of higher 
l ea rn ing ." 
. William Warntz 
As a geographer in te res ted in the problems of location and 
behavioral models r e l a t i n g to man's react ion to space, my purpose 
in t h i s paper i s to es tab l i sh a quan t i t a t ive approach to the analys is 
of a spec i f i c locat ion problem as applied within the f ie ld-6f recrea-
t i o n a n a l y s i s . 
With regard to the ana lys i s of recreat ion behavior, many areas of 
human behavior need t o be considered for the inves t igat ion and under-
standing of outdoor recreat ion habi t s extend^ far beyond the realm of 
any one specia l ized f i e l d . Much of the research yielding important 
ins ights might not a t f i r s t appear to bo geographically important since 
i t i s carr ied on by economists, soc io log i s t s , demographers, p o l i t i c a l 
s c i e n t i s t s and so on. Moreover, one of t he most important contribu-
t i o n s t ha t could be made but appears to have been neglected t o a l a rge 
degree i s the geographic problem of determining the proper locat ion of 
recrea t ion f a c i l i t i e s . 
i 
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Performance in the past seems to have made it clear that the 
process of planning by spurts and sudden crisis can achieve little. 
Wa need new tools and techniques not only to cope with new problems, 
but to expand and deepen our knowledge of recreation as a systematic 
form of behavior. In this way it might be possible to develop 
affective behavioral models for recreation} thus helping recreation 
planners to decide when to act, where to act and how to act in 
response to a particular stimulus. Consequently, I have defined in 
a general"systems'* framework, those terms within which the essential 
characteristics of a recreation problem can be identified and features 
of a solution explored. The development of this systems approach is 
followed by a behavioral model designed to combine the relevant 
variables of the system into a meaningful and useful instrument to 
ba used in the planning and location of outdoor recreation facilities. 
The model in its final form is specifically designed for estimating 
the optimum location of the outdoor swimming pool. 
Although the approach taken relies heavily upon methods used in 
analysing the optimum location of retail outlets , it differs in its 
application by the consideration of a "double universe". The meaning 
and significance of this double universe appears to be an important 
Improvement oyer the approach taken by some marketing geographers 
and shall be discussed at further length later In the paper* 
Finally, it might be noted that in many cases, exact pertinent 
consideration of the variables involved in recreation planning are 
merely touched upon briefly, not because they are trivial, but because 
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they may perhaps deserve serious examination in their own right 
which would be beyond the scope of this paper. Consequently, I 
have relied heavily upon those authors who have recently contrib-
uted to a series of articles published by the Outdoor Recreation 
Resources Review Commission, Washington, D.C. and in particular, 
Parloff and Wingo whose appreciation of systems theory has contributed 
immeasurably to the "system" I havs designed for recreation planning. 
CHAPTER 11 
THE ESTABLISHING OF A "SYST1MS" FRAMEWORK 
FOR THE PLANNING OF OUTDOOR RECREATION 
FACILITIES 
s 
In an attempt to understand the problems inherent in recreation 
planning i t might f i r s t be advisable to c lass i fy and place in pers-
pective those elements that appear to be relevant to the analysis of 
a particular recreation problem. One approach i s through the analysis 
of systems theory which deals with sets of objects or factors, those 
objects or factors being the parts or components of the system. Any -
recreation ac t iv i ty or group of a c t i v i t i e s can be viewed as a system 
with sub-systems being a part of larger systems. 
The value of general systems theory i s that i t bhows a concern 
for theoretical formulation and model building, and the use of 
probabalistic rather than deterministic solutions. Al l the d i f f i cu l -
t i e s involved in an analysis of recreation perhaps arcuef for the 
need for a new planning framework— a system which brings into 
perspective the recreation of urban populations, the evolving needs 
and demands, and the requirements and potent ia l i t ies involved in 
supplying these needs. 
k< 
1 Perloff and Wingo enter into a discussion of tho application 
of systems theory and recreation in their article Trends in American 
Living and Outdoor Recreation. Outdoor Recreation Resources Review 
Commission study report no. ?2 (Washington, 1962) pp. fll-100. 
h 
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Two steps then, need to be taken: first to investigate the 
nature of the elements of the system -populations, recreation ' 
act ivi t ies , and the fac i l i t i es for these act ivit ies , and second to 
explore the interactions between them. 
A Population Groups as Elements: 
The first step i s to disaggregate the population into groups 
which are reasonably homogenous. These outdoor recreation groups 
are the basic units of the system, and are so drawn as to exhaust 
the population. The population i s broken down by age, sex, educa-
tion and socio-economic status. Under these conditions, any changes 
In the group behavior i s then achieved by the prooess of assigning 
the members of a population to the outdoor recreation groups through 
estimates: 
(a) of the characteristics of new population increments and 
(b) of the probabilities that individuals will shift among the out-
door recreation classes in the interim (changes in age, education 
and socio-economic status). 
1 Age 
One's age or position in the l i f e cycle has a 
substantial Influence on what outdoor recreation 
activit ies he i s l ikely to engage in . Young 
single parsons are predisposed toward more active 
and more challenging activit ies while elderly 
retired couples frequently ee«>k reeson*»»1y \mam\r» 
but gregarious recreation activity. In this sense, 
where one stands in the l i f e cyole has an important 
N 
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effect in setting out the bounds within which recrea-
tion behavior is likely to take place. As an example, 
an activity such as swimming greatly decreases with 
age as shown in the accompanying graph, and thus there 
is a specific age group that swimming as a form of 
recreation activity is most appealing to. Any shift 
in the age structure of the population will cause a 
net change in the popularity of swimming. 
2 Sex 
The recreation propensities of males and females 
differ to the extent that males prefer more active and 
challenging recreations than do females who are in most 
cases more predisposed towards passive and social 
recreations. 
3 Socio-economic Status 
Socio-economic status , meaning wealth and position in 
the community, i s equally obvious as a variable in how 
people make decisions about their uce of le isure time. 
This variable has a number of dimensions—rich people can 
simply afford more expensive forms of recreation than the 
l e s s aff luent . There i s also a class effect—certain 
recreations have prestige associations which influence 
recreation behavior. The influence of income on rec-
reation in general can be seen by examination of the 
ap'-ofnpapying c'»««rl . Hie fi»im1-er of r4cf»«Mun Ha.ws |-»»r 
persoii gi'oatly Unu'eubtia 
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with income. This effect i s gradually changing however, 
with the average worker getting continually increasing 
wages and more vacation days every year. The forty 
I hour work week w i l l soon be a thing of the past. 
k Education and Cultural Back ground: 
Education i s c lose ly bound up with socio-economic 
status and ethnic 6rigin. People of different cultures 
and different incomes prefer different recreations. By 
way of example, polo and soccer are a c t i v i t i e s pursued 
i n some European and Latin American countries but followed 
only negl ig ibly in North America. Where a large immigrant 
population i s present the ir recreation patterns and habits 
2 
are readily apparent and must be accounted for . 
B Act iv i t ies as ElementsJ 
The type of ac t iv i ty under consideration often determines who 
participates, when, where, and how much. Whether i t i s an act ive , 
passive, group or family a c t i v i t y , i t has the role in the system of 
linking the demand side of the population to the supply side consis-
t ing of any of the f a c i l i t i e s which policy provides. I t i s 
in the understanding of the demands of the population that the type 
of ac t iv i ty needed i s recognized. The supply side of the system i s 
balanced off with the type of f a c i l i t y provided. 
2 For a more detailed discussion of the effects of age, socio-
eoonomic s ta tus , sax and education on reereation behavior refer to 
Parloff and Wingo, Urban Growth and ihe. Planning of Outdoor RacroattQn, 
in O.R.R.R.C. study report no. 22(Waahington, 19o2) pp 85-87* 
G Facilities as Elementst 
Facilities for outdoor recreation have several key character-
i s t i c s which influence the manner in which the system operates. 
1 Specialised Facilities 
A facility may be highly specialised in use so that 
one, or at best a few facilities permit several activit-
ies to be enjoyed concurrently by different users. 
2 Miltiple Purpose Facilities 
A facility might be multiple purpose in the sense 
that it Is arranged to permit a number of specialised 
and unspecialized activities to be carried out simult-
aneously. 
3 Size of the Faollity 
Whatever the resource endowment of the facility, 
simple size or area has an important relationship to 
capacity for most activities. Whatever the facility, 
whether it be a local swimming pool or a regional park, 
the physical size of the facility in question often 
determines how many people will participate. 
4 The Accessibility Factor 
The accessibility of a recreation facility often 
determines the utility or frequency of patronage. The 
farther away a facility is from the user group, the less 
the frequency of patronage la likely to be. How often 
does a person go to a nearby regional park Instead of a 
park like Banff in Alberta? Of course a lot depends on 
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the recreation experience to be enjoyed but physical 
distance or accessibility can be viewed in terms of the 
time and money costs associated with travel. This is 
particularly true in terms of travelling to duplicate 
alternative recreation sites. Physical distance thus 
becomes a friction factor in terms of usage or utility. 
5 The Competition of Duplicate Facilities / 
The competition of similar facilities is an important 
consideration when attempting to balance off the supply 
side of the problem. In fan attempt t<> anulyae consumer ' 
behaviour one must consider all potential facilities 
simultaneously. Given several comparable facilities all 
other things being equal, the recreationist will use the 
nearer more frequently—or to the exclusion of— the more 
* remote. Although this relationship seems quite simple, 
it is one of the most important factors to consider in 
the establishment of a recreation system for future 
planning. 
D The Geographic Location Factor 
The location factor is bound up with all the elements of the 
system previously discussed. Location in its broadest sense has a 
special set of affects depending on the level of interest. At the 
regional level, uniquely local patterns in the use of leisure are 
~3 ibid. 
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perhaps apparent. At another level, the influence of location re- y 
suits from conditions of accessibility or distance. Location related 
to the distance concept determines the time, money and inconvenience 
costB of gaining access to facilities depending on what population group 
you are dealing with. In effect, location determines the impact of com-
petition, the friction of distance on the habits of the consumer, and 
the decision to develop additional facilities. 
Although location does not fit the role of an input, it is so 
critical a factor affecting the ability of a facility to produce ser-
vices valued by a recreation clientele that it should perhaps lie at 
the center of the system. Location affects the performance of a facility 
because distance influences the recreation decisions ol the consumers. 
A systems analysis approach to a problem requires a focus on the 
relationships which connect the elements of the system together and which 
are pathways by which changes are communicated among the elements. If 
the problem is seen to be one of relating a set of demand conditions to 
a set of supply conditions, these interactions stand in the place of the 
market. In the accompanying diagramatic expression of the system devel-
oped for recreation, interdependence is directly apparent in the complex 
array of outdoor recreation demands, activities and facilities. 
All outdoor recreation facilities are tied together whereby changes 
tend to have impacts on many or all of the factors in the system. The 
facilities turn out specific products at given locations. Further, the 
system includes a set of consumers with propensities to engage in 
certs in kind* rtr \+r?»n\ Ion, hoUnd* In lutih time ami money, knowing* 
DIAGRAIYATIC EXPRESSION 
OF 
THE SYSTEM 
ACTIVE COMPETITION 
GROUP 
MULTIPLE 
PURPOSE 
FAMILY' 
SOCIO -
ECONOMIC 
STATUS I POPULATION 
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of alternatives, and an inclination to act rationally to maximize 
their net satisfactions. 
It is the behavior of consumers which powers the system, the 
consumer being at the fulcrum of supply and demand. / 
The Effect of Changes Within the System: / 
If in the short run one facility is expanded, this expansion 
will set in motion a wavelike set of Impacts. In the first instance, 
those facilities for which it is an easy substitute will experience a 
reduction in the intensity with which they are used. This impact will 
be spread throughout the system of facilities until an equilibrium is 
achieved in which new patterns of attendance are once again established. 
In the same manner, changes are transmitted throughout the system when 
the activities or populations experience changes. The system is thus 
seen as an expression of varying conditions, each condition having an 
effect on the other and revolving around the problem of geographic 
location. Mow that the key elements of the system have been identified 
it is now possible to establish a method or model for planning such t_hat 
the kinds and levels of performance that are needed might be achieved. 
It might however, be advisable to first explore the behavioral approach 
to recreation planning in the light of present marketing methods, and 
trends in the business world. 
CHAPTER I I I 
THE BUHAVIORAL Al PROACH TO RECREATION PUNNING 
IN THE LIGHT OF METHODS PRESENTLY ULiED BY 
MARKETING ANALYSTS 
Having iden t i f i ed the relevant var iab les in recreat ion planning 
and having placed them in a workable framework in order to demonstrate 
t h e i r i n t e r r e l a t i onsh ips , the next s t ep i6 t o develop a meaningful 
expression of the system as applied t o the r e c r e a t i o n i s t ' s behavioral 
pa t t e rn . Behavioral pa t terns have been closely studied by market 
ana lys ts i n t h e i r at tempts t o demonstrate the importance of location 
in the t r a v e l pat terns of shoppers. As such, they have made s igni f icant 
contr ibut ions t o the understanding of the behavioral approach £0 other 
forms of planning. The gravity model approach i s a case in point . 
The Gravity Model Conceptt 
One of the f i r s t to formally apply a behavioral approach to market-
ing was William J . Re i l l y , Using Newton's law tha t "the a t t r a c t i o n 
between two masses i s d i r e c t l y proportional to the products of t h e i r 
masses and inversely proportional to the squares of the dis tance between 
them", he attempted t o apply the concept toward determining the r e l a t i v e 
r e t a i l pul l ing power of two competing c i t i e s on an intervening a r ea . 
His hypothesis was t h a t , "two c i t i e s a t t r a c t r e t a i l t rade from an 
intermediate town in the v i c i n i t y of the breaking point approximately 
15 
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in d i rec t proportion t o t h e population of the two c i t i e s and in 
inverse proportion to the square of the dis tance from the two c i t i e s 
to the intermediate town."^ R e i l l y ' s study was published in 1929 and 
has come to be known as "The Law of Re ta i l Gravi ta t ion". Since then 
a number of empirical s tudies have been conducted using hia basic 
model pa r t i cu l a r ly in the field of marketing research. ' ' 
The shortcomings of many of the behavioral models based on the 
gravity concept of Rel l ly was tha t he had never Intended to quantify 
the movements of persons as market research analysts have attempted 
to do. However, the concert i t s e l f i s well worth exploring for on 
the demand s ide of r ec rea t ion , the counterpart of a c c e s s i b i l i t y can 
be viewed as a so cal led "gravity model" in which i s incorporated 
the tendency cf demand for a service to vary inversely from i t s d i s -
tance t o the consumer. 
The Model of Hufft 
A second contr ibut ion to the understanding of location related 
to behavioral pa t terns was the model developed by U. I.. Iluff, designed 
to es tab l i sh the optimum locat ion of shopping cent res . The basic form 
of h i s model i s more appl icable t o t h e understanding of planning for 
recreat ion f a c i l i t i e s because: 
1 . The prime i n t e r e s t of the planner i s the maximum 
sa t i s f ac t i on of the consumer who lends himself to 
behavioral s tud ies and pa t t e rn s . 
U Re i l l y , W. J . , The Law of Reta i l g r av i t a t i on . New York, 1931, p .4 . 
5 For a straightforward and c lear explanation of th>f gravi ty model 
concept read the a r t i c l e by P. D. Converge, New I aw H OT It eta 11 
Gravi ta t ion. Journal of Marketing, vol . 1A, 19V,. 
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2, It must equip the system with a feed back to 
allow for changes in the components of the system. 
In other words the model must be easily adapted to 
changing conditions in the system through time. 
3* It must make full use of the internal dependencies 
of the system whereby when one input changes the other 
inputs also change in response to the original stimulus. 
4* The model must be simple, easily interpreted, 
reasonably accurate, and readily adaptable to a variety 
of recreation problems, particularly with regard to the 
location problem. 
5. Finally, the model must ba an imitation or simulation 
of real world processes so that the predictive abilities 
afforded by the basic model can be extended even further 
6 
by incorporating additional variables. 
Inputs of The Basic Model 
Thus far, only the distance factor has been mentioned as one 
variable that can ba adapted to a gravity model concept. In deyeL-
oping a basis model of consumer reaction to space, the model must 
also estimate the likelihood of a consumer patronising a particular 
recreation facility by taking iMjo_e^n_sidaration all^pptential 
facilities simultaneously. In other words, when a recreationlst 
la faced with the alternative of similar recreation facilities, the 
decision to go to one particular facility is a result of the consid-
eration of all the facilities 1n question. This Input repreeents the 
(, Ibid p.'j 
18 
competition factor which must be considered in any marketing approach. 
Finally, the model must include an expression of the physical size of 
the faci l i ty in question as size i s a determinant of potential ut i l i ty 
in terms of how many people can actually make use of i t . Many of the 
other inputs of the system can be included in the basic model depend-
ing on the type of recreation under investigation. However, the 
elements of s ize , distance and competition represent the primary in-
puts of the basic model. Again, depending on the level of interest, 
additional variables can be included. 
The Basic Gravity Model For Recreation Planning: 
Huff's basic hypothesis let "The value of a shopping center to 
a consumer i s inversely related to the effort and expense involved In 
getting from the consumer's point of origin to a given shopping center"7 
This basic relationship for purposes of recreation analysis might be 
atatedt "The irti lltyjaiLa, JjacrefttLan faci l i ty or the value of the 
fac i l i ty to the consumer i s directly proportional to i t s s ize, in- J 
Tersely proportional to the distance from the consumer's travel base 
and Inversely proportional to the competition of similar recreation 
faci l i t ies"• Kxpressed mathematically, i t takes the form: 
P(elj) « LJBliJL 
n-l 
7 Huff, D. L., A Proub}iifu« tmhiXsL 4 tae*o& JfeafclE Itilf 
Areas. Land Economics, Vol, 39, 1963, p.86 
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where: 
P(cij) s the probability of a consumer at 
a given point of origin 1 travell-
ing to a given facility J 
Sj = the size of the facility devoted 
to a particular class or type of 
recreation 
DiJ 2 the travel time or physical distance 
that is involved in getting from the 
consumer's travel base 1 to the fac-
ility under analysis j. (Travel time 
can be associated with cost or the 
expense and inconvenience that is 
perceived to be involved In travelling 
to various recreation sites). 
n=l 
g(tb) s an expression of the alternatives that 
^ * a recreationist has in his decision to 
travel to one particular facility In-
stead of perhaps several others that 
are similar* It represents the com-
petition factor either in terms of mul-
tiple purpose or single recreation type 
classes. 
For purposes of illustration, let ua aaaune that a recreationlat 
is equal distance from two swimming pools that are comparable in also 
20 
with all other factors being equal. The probability of him going 
to either facility should be 50$. 
Thus: 
P(cij) = ? 
SJ r 5000 square feet In both oases 
Dij s 1 mile in both eases 
J • 2 swimming facilities 
Substituting In The Equation: 
5000 
PciJ = Jt r ,50 or 50$ 
iooo^spo 
1 1 
Although this model as it exists does estimate the correct prob-
ability under the circumstances dsseribed, it's main shortcomings perhaps 
lay in the misconception of the "single universe" concept which assumes 
conditions to be constant throughout the study area. It is very unlikely 
that the relationships described hold true with each subsequent unit of 
distance. As such it is likely that the impact of distance creates 
what might be called a "oore" user group and a "peripheral" user group 
which represents a double universe concept. The relationships described 
in the equation might hold true in the core user group but might change 
with the Impact of greater distances in the peripheral user group. If 
this is true, separate equations must be developed for each universe 
with additional variables Included to account for any changes that might 
occur* This appears to be the basic shortcoming of the Huff type model 
and it is quite likely that swimming pools an well as shopping centers 
21 
have a somewhat definable "core" of patrons and a "peripheral" market 
area that cannot be assumed to exist under the same conditions. With 
this in mind, the final model must bs altered to take into consideration 
differing conditions if they exist. Two different sets of conditions 
require two equations if the model is to be realistic in its assumptions* 
However, this basic type of gravity model can be developed into a 
reliable model for recreation area analysis partly because it contains j 
the three main features of the system: the inputs of aloe distance and 
competition. It brings supply and demand together and the effects are 
brought out by the consumer and his propensity to use a particular 
recreation facility. . — 
Because people are seen as possessing characteristics which are 
associated with their recreation behavior, the populations of the "system" 
can be broken down into groups, homogenous in large degree and exhibiting 
consistent recreation habits. Depending on the type of recreation fac-
ility under investigation, the populations can be classified. For example, 
the demand at any one moment, for a recreation type classified by age 
can be found by summing the recreation propensities of this particular 
age group. 
/ One important advantage of the model is that it should estimate 
/ the "likelihood" of a consumer using alternative recreation facilities 
// fin terms of demand gradients (probability values) radiating outwards 
/ from the facility under investigation. By adding up all of the consumer 
i demand potentials geographically, a surface potential demand on a local, 
/ regional or national landscape is possible. The demand map can then be 
re-adjusted to incorporate a number of additional features of the 
system allowing for reliable predictions for allocations of con-
sumer demand, location of facilities, the size of facilities and 
so on. 
Operating as a system, changes in demand should become a iunction 
of all the other variables which directly or indirectly arc a pan of 
the basic model. These changes can be analyzed and different classes 
of activities planned ahead of time to cope with these future estimates. 
Application of the systems approach and the behavioral approach 
to a specific recreation problem shall be analyzed in the next chapter 
in the hope that the accuracy and performance of the method shall serve 
as an index to its potential value as an instrument for future recreation 
planning and analysis. 
CHAPTER IT 
APPLICATION OF THE SYSTEMS BEHAVIORAL 
APPROACH TO A SPECIFIC RECREATION 
PROBLEM 
The modal thus far developed is incapable of estimating the 
total number of people that might be expected to attend a given out-
door recreation facility partly because of the limited number of vari-
ables that have been incorporated into the model. The next step is to 
analyze an existing system of recreation facilities in an attempt to 
identify from the "system" already developed, other relevant variables* 
To accomplish this, I have chosen an existing system of outdoor 
swimming pools In the city of Windsor partly because the necessary 
information was readily available and partly because of my associated 
experience in this type of recreation activity. It was necessary to 
assume that one particular swimming pool (Lanspeary), was the subject 
pool under analysis in the hope that the information gained would be 
relevant In the final development of the behavioral model. Finally, 
it is hoped that the end result will be an accurate account of the 
number of people that would use the pool during an average week without 
referring to the actual attendance data until necessary for comparison 
of results* Its usefulness as a location model is bound up by its 
ability to predict attendance at a specific location in terms of the 
•any variables that night be involved. If thia la accomp-
lished the approach used shall hare more than Justified itself, 
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The Approach 
Step 1: 
Selection of the Necessary Variables from the System 
The first necessary step in any recreation problem i s to define 
the relevant variables so that an accurate analysis might take place. 
The various interactions of these variables are readily apparent by 
axanination of the diagramatlc expression of ths system. The follow-
ing factors were chosen from the elements: 
A Activities as Elements 
The type of activity under analysis i s swimming. This represents 
the demand side of the system* 
B Populations as Elements 
The population that takes part in this type of activity i s basic-
a l ly determined by: 
1age - Having worked with the recreation department 
in the city of Windsor i t i s known through 
experience that the largest user group i s 
probably between the ages of 6 and 19* 
2 sex - Thers appeared to be no difference between 
a male or female tendency to use thia type 
of recreation faci l i ty , 
3 education and soclo-economlo atatus - At first 
glance theae variables did not appear to 
influence a person's tendency to make use 
of a swimming pool. However, in order to 
be sure, socio-economic statue was taken 
into consideration through the analysis of 
an •income" effect* 
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G Facilities as Elements 
The relevant variables to be considered in the supply slds of the 
system are: 
1, The competition of duplicate recreation facilities, 
2, The accessibility of the subject swimming pool under 
analysis (distance factor)* 
3* The size of the subject swimming pool* 
The facility la specialized and used only for the purpose of 
swimming. 
Step 2: 
Testing The Variables Using Multiple Correlation Analysis 
In order to be aure that the correct variables were chosen from 
the system, a multiple correlation analysis of the chosen variables waa 
undertaken. The following procedure was followed: 
1, Selection of An Effective Sample Group — 
During the period of July 18-25 every 
sixth person was interviewed to determine 
where they lived, their age and how often 
they ueed the subject pool* The address 
of each user waa plotted on a base map 
with a scale of 1 to 8000 and the distance 
was measured te give an accurate estimate 
of this variable. Straight-line distance 
was used because of the impossibility of 
establishing what the actual routes of the 
users might have been* 
„ i l l tl ' I »' ' ! lHh I* UNI, I Ml U l i l l H I Sltlill.lMI I 1' 
Upon p lo t t ing t h e locat ion of onch user 
i t was i n t e r e s t i n g to note t h a t approximately 
57 per cent of the user group was within 2500 
feet from the f a c i l i t y with the remainder 
coming from various areas of the c i t y . This 
indicated the^jprobable p i s t o n c e ^ t ^ t h e
 o o r e 
and peripheral user group previously discussed 
and the necess i ty of following a "f'ouble 
universe" approach. The t o t ; . ! number of i n t e r -
Views taken was ?02 v/ith a sample fraction of 
l / 6 . The following dot map ia a 2/3 reduction 
of the o r i g i n a l base nap. 
2 . Consideration of the Income Effect -
To . t ake in to account a po ten t ia l income 
e f f ec t , tlie base map previously developed was 
placed, over a municipal census t r a c t map show-
ings income by census d i s t r i c t s , for the year 
1965. I t was found that the greatest usage 
war enjoyed by t h e lower income >roupa. i'v 
r e fe r r ing to the accorniAnyini' map H can be 
oeon that the re wore no users in the census 
d i s t r i c t with the highost income ar.d r e l a t i ve ly 
few users in the d i s t r i c t s of income 5,03# 
do l l a r s and 5,169 d o l l a r s . However in t he 
d i s t r i c t with the lowest income of 3,790 
dol la rs there vaa a l a r^e user group even 
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though they were a greater distanoe from 
the swimming pool than the higher Income 
groups* 
There i s a problem in assuming an 
income effect in that individuals sampled 
could ba low income individuals of average 
income groups within the census tract under 
analysis. However, i t i s quite possible 
that families with higher^incpmes have more 
alternatives for recreation. #n& anJoy_a 
greater variety particularly in the fornjxf 
summer vacation tr ips . The effect of this 
variable wi l l be estimated in the correla-
tion analysis. 
The data collected by the 202 inter-
views appeared to providajs meaningful \aac" \ 
by which a stat is t ical comparison/could 
made between the effect of diajkince .^_fche._ 
effect of income and the effect of Age on 
the frequency of patronage, \ •' 
3# The Multiple Correlation Analysis — ^ 
\ 
l 
With the variables selected the next 
neceaaary atep waa to determine whether the 
correct varlablea had been chosen and to 
estimate thetr degree of association. A 
trained recreutiori planner who i s well aware 
INCOME BY CENSUS 
DISTRICTS 
1963 
1 * 
R I V E R 
SCALE I TO 24000 
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of the recreation scene and knows that he 
has selected the relevant variables could 
quite possibly eliminate this- stage of the 
analysis. 
The 202 interviews and resulting tables were broken down into 
16 categories corresponding to the sixteen census districts used in 
the Income analysis. These 16 units were chosen because they were the 
only units that provided detailed income data which was necessary to 
complete the analysis. The following symbols were used: 
XI " frequency of patronage. 
X2 * the average distance in feet that the 
population of the statistical unit in 
question had to travel to make use of 
the facility. 
X3 • the average income in dollars. 
X4 " the number of persons between the ages 
of 6 and 19 that make use of the swimming 
pool. (It was found from the sample that 
approximately 95% of the people that made 
use of this swimming pool were within 
this age group.) 
Table 1 is the table developed from the raw data and upon close 
examination it can be seen that the frequency of patronage is largely 
dependent upon the distance factor. The Income effect is not readily 
apparent but the number of people between the ages of 6 and 19 in each 
statistical unit does show a strong relationship. 
THE DATA FOR CALCULATING THE SUMS 
SQUARES AND PRODUCTS OF THE SIXTEEN 
CENSUS DISTRICTS 
TABLE 1 
Unit 
1 
2 
3 
4 
5 
6 
7 
6 
9 
10 
11 
33 
14 
15 
16 
Frequency 
XI 
3e 
4. 
2. 
11. 
26. 
7. 
69. 
46. 
1. 
0. 
7. 
0. 
16. 
4* 
1* 
Average 
Distance 
X2 
7600. 
6100* 
6800. 
5500. 
4000* 
4000* 
2000. 
2500* 
5200. 
5500. 
3600. 
4000. 
8000. 
5500. 
7200. 
9000. 
Average 
Income 
X3 
3721. 
5181. 
5523. 
3344. 
3780. 
4533. 
4121. 
4557. 
4587* 
4557. 
5038. 
5169. 
7151. 
3790. 
4243. 
4616. 
Numb< 
Ago 
14 
696. 
426. 
437. 
1007. 
1159. 
835. 
1534. 
1234. 
1146. 
294. 
695. 
620. 
938. 
757. 
893. 
981. 
202. 86500. 73911. 
12.62 5406.25 4619.43 
13652. 
665.75 
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Table 2 provides the computations of the squares products and sums 
for measures of relationship between the frequency of patronage and the 
three independent variables for the sixteen census districts. The data 
was tabulated by a 1620 computer and the following results were recorded: 
(a) Explained Variation - 4323.3329 
(b) Unexplained Variation - 1226.4171 
(c) Standard Error of Estimate « 9.4419 
(d) Coeificient of Determination «• .7429 
(e) Coefficient of Correlation = .8616 
The distance factor accounted for approximately 52 per cent of the 
variation, the income effect accounted for approximately 5 per cent of 
the variation and the number of people within the specified age group 
accounted for 25 per cent of the variation. The remainder represents 
the unexplained variation. 
The correlation coefficient was tested to see whether or not a 
chance occurrence of significant magnitude had occurred as a result 
of a poor sample size or errors made in the data analyzed. It was 
found that the percentage probability that the coefficient of .8616 
could have occurred by chance was less than 0.1 per cent. Thus, the 
analysis and the variables chosen were highly significant. 
To summarize: 
1. Age - The greater the number of people between 
' thejiges of 6 and 19, the greater the freojuen_cy_of 
. patronage. 
2. Distance - The closer the user is to the swimming 
pool the more frequently he is likely to use it. 
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1 
2 
3 
4 
5 
6 
n*n 
9. 
16. 
4. 
121. 
676. 
49. 
7 4761. 
* 2116. 
9 
10 
11 
12 
13 
14 
15 
16 
1 . 
0 . 
49. 
25 . 
0 . 
256. 
16. 
1 . 
Total 
X1*X2 
22.800 
24.400 
13.600 
60.500 
104.000 
28.000 
138.000 
115.000 
5.200 
0.000 
25.200 
20.000 
0.000 
88.000 
28.800 
9.000 
n*X3 
11.163 
20.724 
11.046 
36.784 
98.280 
31.731 
284.349 
209.622 
4.587 
0.000 
35.266 
25.845 
0.000 
60.640 
16.972 
4.616 
X1*X4 
2.688 
1.704 
.874 
11.077 
30.134 
5.845 
105.846 
56.764 
1.146 
0.000 
4.865 
3.100 
0.000 
12,112 
3.572 
.981 
X2*X2 
57.760 
37.210 
46*240 
30*250 
16.000 
16.000 
4.000 
6.250 
27.040 
30.250 
12.960 
16.000 
64.000 
30.250 
51.840 
81.000 
8100. 682.50 851.62 240.70 527.05 
X2»X3 
28.2796 
31.6041 
37.5564 
18.3920 
15.1200 
18.1320 
8.2420 
U.3925 
23.8524 
25.0635 
18.1368 
20.6760 
57.2080 
20.8450 
30.5496 
41.5440 
12*14 
6.8096 
2.5986 
2.9716 
5.5385 
4.6360 
3.3400 
3.0680 
3.0850 
5.9592 
1.6170 
2,5020 
2.4800 
7.5040 
4.1635 
6.4296 
8.8290 
X3*X3 
13.8458 
26.8427 
30.5035 
11.1823 
14.2884 
20.5480 
16.9826 
20.7662 
21.0405 
20.7662 
25.3814 
26.7185 
51.1368 
U.3641 
18.0030 
21.3074 
X3*X4 
3.3340 
2.2071 
2.4135 
3.3674 
4.3810 
3.7850 
6.3216 
5.6233 
5.2567 
1.3397 
3.5014 
3.2047 
6.7076 
2.8690 
3.7889 
4.5282 
14*14 
•8028 
•1814 
.1909 
1*0140 
1.3432 
.6972 
2.3531 
1.5227 
1.3133 
•0864 
.4830 
.3844 
.8798 
.5730 
.7974 
.9623 
406.593 71.531 353.678 62.629 13.585 
34 
There is also a ^ peripheral and core user group 
each of which is to be recognized by separate 
equations in the final model. 
3. the income effect - The lower the income of 
a user, the greater is his tendency to use the 
fajcilit^ 
In addition, it is accepted that the frequency of patronage 
should be directly proportional to the size of the facility and in-
versely proportional to the competition of similar facilities as 
Q 
assumed by the basic gravity model approach. 
Step 3: 
Establishment of Functional Statistical Units 
Divide the study area into small statistical units (a grid). The 
standard census districts used in the multiple correlation analysis 
were found to be too general and too large. The greater the number of 
statistical units in the grid, the more refined is the analysis. 
Consequently, 250 sub wards of the municipality were used. The income, 
numbers and ages of the population residing in each of the units was 
then recorded. 
Step 4: 
The Size, Competition and Distance Factors 
Determine the size and location of all the competing swimming pools t/ 
within the study area. There are three additional swimming pools other 
than Lanspeary. Atkinson pool is situated in the north-west part of the 
8 Huff, D. L. A Probabalistic Analysis of Shopping Center Trade Areas, 
Land Economics, Vol.~39, 1963 pp. 87-89 
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city. Prince Road in the extreme weat end, Herman in the south-east and 
Lanspeary in the canter. The siae of each jpool was expressed in terms 
o_f aquare footage of swimming area. The distance of each statistical 
unit from each swimming pool waa calculated in feet. 
Step 5: 
Establishing the Surface Demand-Potential Map for Swimming 
o 
The baalo gravity model takes the formt 
J * I 
ort 
"the probability of a consumer at stat-
i s t i ca l unit 1 travelling to swimming 
pool J F(cij), i s directly proportional 
to the also of swimming pool J (aj) . 
inversely proportional to the distance 
of s tat is t ical unit 1 to swimming pool 
J (Dij), and inversely proportional to 
the competition"• 
The swimming pool under analysis in this ease waa Lanspeary ( j ) . The 
number of pools waa four. The modal was applied to each of the 250 
atatlatioal unite uelag a 1620 computer eyetem and Fortran etatemente. 
f Ibid p.87 
V / V / WARDS AND SUB-WARDS 
OF 
WINDSOR 
UB-WAUDS 
SCALE I TO 24000. 
i ^ j fc^r. / * J*J+ fjt. JiAUfl,0 
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The appropriate values were then plotted in the center of each 
s t a t i s t i c a l unit and i so l ines of probability were drawn up to give a 
geographic representation of the surface demand potential as shown in 
the following map. It i s Interesting to note in the accorrpanying map 
that the i so l ines form irregula^t) patterns around the subject pool. The 
further away the i so l ines are from the center, the greater the spacing 
i s to the next succeeding l i n e . This can probably be accounted for by 
the distance factor. The i so l ines also appear to "sweep" away from the 
other swiiuming pools towards Lanspeary which i s l ike ly due to their own 
drawing power of the competition factor. The most important thing to 
note i s that the 70 per cent probability l ine i s very closely associated 
with the core user group established in the original sampling. Outside 
t h i s core the probability values assume more extreme and irregular 
patterns. Finally, i t i s important to observe that there are no rigid 
boundary l ines between market a r e a t a concept that many recreation planners 
havs rel ied upon in the past. 
Step 6: 
Accounting for Irregularit ies in the Pattern of Demand 
by the Inclusion of Additional Variables 
At t h i s point in the analys is , the irregularit ies of the surface 
demand potential and any other variables that are relevant to the rec-
reation problem must be accounted for. 
1 The core user group -
With regard to the recreation s i tuation under investigation, i t 
had been established that there was an irregular pattern between the 
<inre u««ir Krrwp «nd t,h#i <>i|| nld«i Hoot" |*t><nip. Th«* <<t»ri nrmt' R*»up appeared 
to sat i s fy the conditions set forth in the banto equation as shown by 
N/ISOLINES OF PROBABILITY 
DERIVED BY 
THE BASIC GRAVITY MODEL 
R I V E R 
ABILITY 
fY MODEL SCALE I TO 2 4 0 0 0 
CORE 
L I ^ ^J*/«; y/a^K**^ 
IV 
the previous demand potent Lai map. To find the t o t a l attendance of 
th i s core group during an average week, multiply each probability 
value in each s t a t i s t i c a l unit by the number of, people in the user group. 
The resultant value i s then multiplied by the average weekly attendance 
of the core user group. To i l l u s t r a t e ! 
j s (P.S.Fn) 
where: 
j = the total attendance of swimming pool 
j inside 2500 feet. 
P s the probability values obtained by 
the basic equation, 
3 - the total number of people between 
the ages of 6 and 19 in each statis-
tical unit inside 2500 feet 
Fn - the average weekly- attendance inside 
2500 feet 
The model applied in this form estimated the core user group to be 
approximately 54# of the total user population which was quite close to 
the figure established in the original sample* 
2 The Peripheral User Group -
The peripheral user group does not appear to satisfy the conditions 
set forth in the core user group and to use the same equation without 
introducing additional variables would be an unrealistic situation. The 
following additional variables were includedi 
1. The income affect -
The rate of patronage was observed to be inversely proportional to 
1 lid Income tut I IIH |«*|«i Mi ii.ii I.UIMI<1« -'Vio /ant. lii oi hor words, Jow 
income groups had a greater tendency to uae the facility than high in-
< come groups. Ao a result, tho flhal value for a statistical unit 
outside the core user group was multiplied by the average income of all 
the statistical units divided by the actual income of the statistical 
unit under investigation. This approach had the tendency to either 
increase or decrease the attendance. For example; if the average 
income of all the units was 4000 dollars, and the average income of 
the statistical unit under analysis was 3000 dollars, the final atten-
dance figure would be increased by approximately l/3. 
A000 
(3000 X final no. of probable users) 
2 Establishing a K Value -
Some constant had to be developed to take into account the remain-
ing variation. By trial and error, a constant was applied to the out-
side equation in the hopes that tho final answer would be close to the 
desired result. Ths value for K that came closest to estimating the 
total peripheral attendance was 2.755. The outside equation thus took 
the form: 
J s K(P.S.Fk.Inc) 
where» 
j s the total attendance outside 
2500 feet at swimming pool J. 
K s soma constant to be estimated 
by trial and error. 
P = the probability values obtained 
by the basic equation. 
fj - I l i a t i l l o I liillill.dl l i f |<t>t.|iLt> lie* 
tween the ages of 6 and 19 in 
each stat ist ical unit outside 
2500 feet , 
Fk = the average weekly attendance 
of the peripheral user group, 
Inc = the income effect (average in-
come divided by the actual 
income 
Step 7* 
Estimating the Total Average Weekly Attendance 
After having accounted for irregularities in the surface demand 
potential by the consideration of additional variables, the next step 
was to eetimate the total average weekly attendance. This was found 
by application of the behavioral model in i t s final form. In this in-
stance, the total expected attendance i s found by summing the oore and 
peripheral user demand. The equation thus took the form] 
i = (P.S.Fn)+ K(P.S.Fk.Inc) 
where: 
j s the total expected attendance at 
swimming pool j 
For computer purposes, the equation takes the form: 
(olJ) -/ t '''W •a.i'riji- « f, „ „ : M . | ) a.nt.in<) j 10. 
J « 229 
where: 
(c i j ) = the total expected attendance for 
consumers of origin 1 travelling 
to swimming pool j . 
The number of s tat is t ical units within the core user group was 21 and 
the number of units in the peripheral user group was 229. The computer 
model ae i t exists calculated a total average weekly attendance ot 
3.039 for Lanspeary pool while the actual average weekly attendance 
based on the past five years was 2,798* The model thus calculated the 
average weekly attendance with greater than 92 per cent accuracy or 
within 8 per cent of the actual attendance. 
In an attempt to further establish the accuracy of ths model's 
predictive capabilities, i t was applied to Atkinson pool in the north-
west part of the city using the same constant developed for Lanspeary. 
The attendance for Atkinson was estimated to be 2,288 while the actual 
attendance was an average of 2,473, Again this estimate was greater 
than ninety-two percent accurate and within 8 per cent of calculating 
the actual average weekly attendance. 
It i s possible the model could be even more accurate by incorp-
orating additional relevant variables. However, the model should not 
10 Note: All the symbols used in this equation are as previously 
defined. 
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contain so many variables thnt it becomes unmanageable In terms of practical 
application. The model in its present form was able to estimate with 
a high degree of accuracy the attendance of Lanspeary and Atkinson pools 
in less than one minute uaing a 1620 computer. This perhaps attests to 
its reliability and efficiency as a planning Instrument, 
The modal as it exists is capable of: 
1 Estimating present and future demands for swimming by taking into 
account changes in the characteristics of the population. In this 
way future planning can be a meaningful concept. 
2 The model can determine the proper location of a swimming pool 
in terms of the greatest user satisfaction. The best altern-
ative for location is where the facility will receive the great-
est attendance thus fulfilling the supply side of the problem. 
3 It makes full use of the internal dependencies of the system 
whereby when one input changes, the other inputs alao change 
in response to the original stimulus. The model is thus easily 
adapted to a variety of conditions that are susceptible to 
changes through time, 
4 The model is simple, easily interpreted, accurate, and readily 
adaptable to a variety of recreation problems; particularly with 
regard to the location problem where supply and demand achieve 
reality. 
5 The model is capable of determining the proper size a facility 
should be at a specific location. This is accomplished by having 
the siae variable the only unknown in the equation* , 
To summarize, the analysis' should proceed through' the following 
stages: 
1 identification ot the problem arid selection of the 
necessary variables relevant to a solution by 
examination of the system and. lta interactiona, 
2 Testing the variables chosen using a multiple 
correlation analysis. 
3 Division of the study area into a grid of functional 
statistical units. 
4 Establishing the surface demand potential for each 
of the recreation facilities under investigation 
using the basic gravity model, 
5 Accounting for the irregularities in the pattern 
of demand by the inclusion of additional variables. 
6 Summing up total demand for the recreation facility 
under analysis and determining whether they are 
properly located, if more are needed, where they 
should ba located and what trends are presently 
taking place so that accurate future planning 
might take place. 
CHAPTER V 
CONCLUSION' 
Although the model has been developed for the analysis of 
swimming pools in the city of Windsor, the basic inputs should 
be Similar to conditions that might exist in other cities. These 
inputs can be tested by applying the model in its existing form 
and if the desired results do not vary by any great degree, the 
model is suitable for application. However, if the model does not 
function with the desired degree of accuracy it may be necessary 
to examine any other variables that might be relevant to the new 
study area. If no new variables are readily apparent, all that 
might have to be changed is the value for the constant. This ad-
justment might compensate for any slight changes In the variables 
that might have been necessary. 
The Approach And Its Usefulness: 
The emphasis of the analysis is on the populations that make 
use of the facility. This represents the demand side of the problem. 
Only through the analysis of this demand can the supply side of the 
problem be fulfilled. This is accomplished by locating the required 
facilities in those areas that will most adequately fulfill the demand. 
The demands of populations change through time and by analysis of the 
"systenr1, these changes can ba noted. Only when the inter relationshipe 
of all the variables are underatood, is it poaaible to develop a model 
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A* 
oapabie of daimmstratlug these tutor rejatlonthipH. It In hoped 
that the "system" developed in this paper has provided some insight 
into this aspect of recreation planning. 
Although the usefulness and accuracy of the approach has been 
demonstrated by the analysis of only one particular type of recreation 
activity, it is hoped that this single demonstration represents an 
indication of its potential use as a reliable instrument for the 
analysis of a variety of recreation - location problems. It is likely 
that the basic gravity model approach is suitable to the regional as 
well as the urban or local environment. However, before attempting 
such an analysis it would be necessary to examine closely the different 
conditions that might exist* An interesting application might be the 
analysis of regional parks to determine if the variables in planning 
for this type of recreation facility exist under the same conditions 
as those for local swimming pools. It is likely that some changes would 
have to be made although the relationships of size, distance and com-
petition would probably remain the same. Such a model might ba developed 
to establish the best alternatives for the location of additional re-
gional parks, how large they should be, what facilities should be included 
and what the expected attendance is likely to be. 
The Implications of The "Double Universe" Approach: 
The model in its basic form eliminates rigid boundary lines In terma 
of "market" areas and substitutes probability lines, radiating outward 
from the facility under examination* This approach gives a "beat" 
estimate of the expected attendance — a concept presently being accepted 
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as a realistic improvement over the methods employed by some marketing 
and location experts. I have altered this approach in my analysis 
such that there is a double universe concept — a concept that treats 
separately a "core", and a "peripheral" market area. Both groups are 
treated as "probable" markets for recreation facilities with special 
treatment of each universe to compensate for any differences that 
might exist between them. There is no definite boundary line between 
each universe although some decision must be made by the analyst to 
separate them. This decision is based upon a sample distribution of 
the populations that make use of the facility and in thi3 way a real-
istic simulation of real world conditions can be established. It is 
hoped that this has been an important contribution to the understand-
ing and treatment of market areas in location analysis in general. 
The Quantitative Approach And The Geographer 
It might be noted that the dangers involved in model building 
and the quantitative approach, lay in the possibility of over simp-
lifying problems in order to keep the analysis in workable form. It 
is hoped that this has not been the cape for the model I have devel-
oped. Even though quantitative analysis makes no pretense at 
accounting for some factors and does not include intangible and 
human values, it may offer more evidence than personal judgement In 
a decision making situation. When criteria and values are valid and 
when models are good predictors, decisions based on them are Justified* 
On the other hand, when criteria and values are vague, and when 
quantitative aspeeta of the modal can only account for a small portion 
48 
of the problem, decisions must rely heavily upon judgement and 
experience* 
Although no apologies are necessary for the approaches geographers 
have taken in the past, there appears to be an increasing reliance upon 
the use of quantitative analysis and models designed to aid the 
geographer in his research. This perhaps represents one of the most 
exciting developments within the field of Geography and shall continue 
to be welcomed by any geographer who understands these advances in 
the light they deserve. This is particularly true of the location 
geographer* However, it must be understood that such techniques still 
remain the servants and not the masters of the decision making process. 
A P P E N D I X I 
D A T A 
the s i ze of Lanspeary pool in square footage of swimming 
area. 
distance of s t a t i s t i c a l unit i to swimming pool j 
(Lanspeary). 
s i ze of Herman swimming pool in square footage of 
swimming area, 
distance of s t a t i s t i c a l unit 1 to swimming pool K 
(Herman) 
s ize of Atkinson swimming pool in square footage of 
swimming. 
distance of s t a t i s t i c a l unit i to swimming pool L 
(Atkinson) 
s i z e of Prince Road swimming pool in square footage 
of swimming area, 
distance of s t s t i s t i o a l unit i to swimming pool M 
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. 3 9 0 0 . 
i 3 9 0 0 . 
. 3 9 0 0 * 
• 3 9 0 0 . 
• 3 9 0 0 . 
• 3 9 0 0 . 
» 3 9 0 0 . 
. 3 9 0 0 . 
• 3 9 0 0 . 
, 3 9 0 0 . 
» 3 9 0 0 . 
> 3 9 0 0 . 
» 3 9 0 0 . 
, 3 9 0 0 . 
, 3 9 0 0 * 
. 3 9 0 0 . 
• 3 9 0 0 * 
i 3 9 0 0 * 
» 3 9 0 0 * 
• 3 9 0 0 * 
i 3 9 0 0 . 
• 3 9 0 0 . 
i 3 9 0 0 . 
i 3 9 0 0 . 
» 3 9 0 0 . 
» 3 9 0 0 . 
, 3 9 0 0 . 
» 3 9 0 0 . 
» 3 9 0 0 . 
i 3 9 0 0 . 
• 3 9 0 0 . 
» 3 9 0 0 . 
, 3 9 0 0 . 
, 3 9 0 0 . 
> 3 9 0 0 * 
s 3 9 0 0 * 
• 3 9 0 0 . 
, 3 9 0 0 . 
> 3 9 0 0 . 
» 3 9 0 0 . 
• 3 9 0 0 . 
• 3 9 0 0 . 
» 3 9 0 0 . 
» 3 9 0 0 . 
» 3 9 0 0 . 
• 3 9 0 0 . 
• 3 9 0 0 . 
» 3 9 0 0 . 
» 3 9 0 0 . 
• 3900« 
> 3 9 0 0 . 
i 3 9 0 0 * 
14000. 
14200. 
14200, 
14400, 
14800, 
15500, 
16200, 
16000, 
16400, 
16600, 
16000, 
1 5 6 0 0 . 
1 5 8 0 0 . 
1 4 8 0 0 . 
1 4 0 0 0 . 
1 4 2 0 0 . 
14000, 
14000, 
13500, 
13200, 
12500, 
12000. 
13000, 
11000, 
11800, 
12000. 
12400, 
13000, 
13500, 
14000, 
1420O. 
14500, 
140OO, 
12500, 
12600, 
13000, 
1 3 2 0 0 , 
13000, 
13000, 
12900, 
1 0 6 0 0 . 
9 2 0 0 . 
1 0 2 0 0 . 
1 0 8 0 0 . 
11500, 
1 1600, 
12100, 
13000, 
14000, 
13000, 
1 2 0 0 0 . 
12000, 
1 3 0 0 0 . 
1 1 8 0 0 , 
. 4 9 6 8 . 
. 4 9 6 8 . 
» 4 9 6 8 , 
i 4 9 6 8 . 
• 4 9 6 8 , 
i 4 9 6 8 , 
» 4 9 6 8 . 
> 4 9 6 8 . 
» 4 9 6 8 . 
» 4 9 6 8 . 
. 4 9 6 8 , 
• 4 9 6 8 , 
> 4 9 6 8 , 
• 4 9 6 8 , 
• 4 9 6 8 . 
i 4 9 6 8 . 
» 4 9 6 8 . 
• 4 9 6 8 , 
, 4 9 6 8 . 
• 4 9 6 8 . 
• 4 9 6 8 , 
• 4 9 6 8 . 
> 4 9 6 8 , 
> 4 9 6 8 , 
. 4 9 6 8 . 
» 4 9 6 8 , 
> 4 9 6 8 , 
> 4 9 6 8 , 
. 4 9 6 8 , 
> 4 9 6 8 , 
. 4 9 6 8 , 
. 4 9 6 8 , 
, 4 9 6 8 , 
• 4 9 6 8 . 
, 4 9 6 8 , 
. 4 9 6 8 , 
t 4 9 6 8 , 
. A oca, 
» 4 9 6 8 , 
» 4 9 6 8 , 
4 9 6 8 , 
. 4 9 6 8 , 
> 4 9 6 8 , 
» 4 9 6 8 , 
• 4 9 6 8 , 
> 4 9 6 6 , 
> 4 9 6 8 . 
• 4 9 6 8 . 
> 4 9 6 8 , 
> 4 9 6 8 . 
» 4 9 6 8 , 
> 4 9 6 8 . 
> 4 9 6 8 . 
> 4 9 6 8 . 
12000. 
11800. 
. 11500. 
» 10500. 
• 10500. 
, 10200. 
. 9400. 
» 9 2 0 0 . 
. 9 2 0 0 . 
. 8 8 0 0 . 
» 8 8 0 0 . 
i 9 0 0 0 . 
» 9 6 0 0 . 
» 10200, 
. 10000, 
. 10800, 
• 11200, 
. 11200, 
• 11500, 
• 12400, 
• 12400, 
. 14000. 
» 13000, 
» 15000, 
i 13000. 
» 12000, 
. 12000, 
• 11500, 
. 11200, 
. 11000, 
. 10500, 
» 10500, 
. 11000. 
i 12500. 
> 12600, 
» 13000, 
» 13200, 
• A •*» —r w './ • 
, 13500, 
. 13100, 
» 14000, 
• 15500, 
• 15200, 
• 14500, 
» 14000, 
i 13500, 
i 13000, 
• 12500, 
• 11500, 
• 13800, 
> 14500. 
i 14800. 
> 14500. 
> 15500, 
• 3 5 0 0 
» 3 5 0 0 
» 3 5 0 0 
. 3 5 0 0 
. 3500. 
3500. 
3 5 0 0 
> 3500. 
3500, 
3500, 
» 3500, 
> 3500, 
. 3500, 
. 3500, 
3500, 
• 3500, 
• 3500, 
• 3500, 
• 3500, 
• 3500, 
• 3500, 
i 3 5 0 0 
» 3500, 
• 3500, 
i 3500, 
i 3500, 
3500, 
, 3500, 
3500, 
> 3500, 
» 3500, 
» 3500, 
» 3500. 
i 3500, 
i 3500, 
. 3500, 
» 3500, 
. -»etrtn, 
4 ^ « / W *^ ' 
» 3500, 
3500, 
. 3500, 
> 3500, 
i 3500, 
> 3500, 
, 3500, 
• 3500, 
. 3500, 
» 3500, 
• 3500, 
» 3500, 
» 3 5 0 0 , 
> 3500, 
. 3500, 
> 3500, 
, 18500 
» 18200 
. 18100, 
i 17800 
, 17200 
i 17100 
• 16800 
i 16200. 
i 16000. 
» 15800. 
» 14400, 
• 14600, 
i 15000, 
. 15200, 
. 15600, 
• 16200, 
. 16200, 
• 16600, 
. 16600, 
> 16800, 
» 17000, 
i 17200. 
• 17400, 
• 18000, 
i 17800. 
• 17400, 
» 17000, 
» 16000, 
. 15500. 
• 15200. 
» 15000. 
• 14200. 
. 14000. 
> 15500. 
» 15700. 
• 15800. 
• 16200, 
. 17000, 
> 17000. 
. 17100. 
» 17000. 
• 16200. 
» 17200. 
, 17200, 
. 17000. 
• 16500 
» 16800. 
• 15800, 
» 14600. 
» 14500. 
» 14900, 
i 14900, 
» 14200. 
> 15000, 
• 24 
» 13 
i 18 
> 21 
i 21 
• 25 
• 17 
• 18 
» 13 
i 6 
i 19 
i 16 
. 22 
. 15 
» 13 
i 18 
. 19 
> 11 
. 25 
• 22 
. 17 
. 19 
> 16 
i 9 
i 18 
> 24 
. 14 
» 25 
, 11 
i 9 
. 12 
> 31 
» 13 
• 26 
> 12 
> 6 
» 9 
> 8 
» 17 
15 
. 15 
> 13 
> 11 
16 
• 14 
i 16 
» 14 
» 6 
. 19 
, 19 
> 17 
• 10 
> 19 
27 
34 
27 
28 
41 
29 
21 
27 
17 
12 
38 
32 
40 
43 
35 
33 
35 
24 
17 
33 
32 
31 
32 
21 
40 
20 
24 
28 
20 
26 
19 
52 
31 
41 
18 
24 
21 
19 
21 
40 
27 
21 
27 
22 
20 
29 
27 
24 
20 
28 
20 
18 
23 
27 
10 
7 
1 1 
6 
8 
6 
5 
7 
2 
4 
8 
7 
3 
6 
11 
4 
5 
8 
6 
9 
6 
5 
15 
3 
6 
2 
6 
6 
6 
3 
5 
9 
8 
5 
5 
5 
2 
3 
8 
5 
6 
7 
2 
5 
3 
8 
6 
4 
12 
8 
4 
5 
9 
13 
7 
7 
7 
1 1 
4 
4 
6 
7 
2 
12 
6 
12 
5 
4 
5 
8 
3 
7 
4 
8 
6 
10 
2 
5 
4 
10 
. 5 
7 
3 
4 
12 
5 
14 
5 
5 
4 
•3 
3 
8 
8 
6 
7 
4 
6 
10 
9 
3 
7 
1 1 
2 
4 
9 
4 
27 
33 
33 
27 
38 
10 
15 
18 
21 
13 
39 
20 
37 
35 
39 
23 
22 
14 
21 
34 
27 
20 
30 
17 
3 7 
21 
24 
3 7 
23 
22 
30 
32 
31 
43 
20 
24 
13 
t A. 
22 
21 
14 
22 
33 
19 
33 
15 
23 
22 
36 
23 
20 
21 
32 
30 
WARD 4 
5J DIJ SK DIK SL DIL SM DIM AGE GROUP INCO 
5000 
5 0 0 0 
5000, 
5 0 0 0 
5000. 
5000, 
5 0 0 0 
5 0 0 0 
5 0 0 0 
5000 
5000 
5 0 0 0 
5000 
5 0 0 0 
5000 
5000 
5 0 0 0 
5000. 
5000. 
5 0 0 0 
5000 
5 0 0 0 
5 0 0 0 
5 0 0 0 
5 0 0 0 
5000 
5 0 0 0 
5000 
5 0 0 0 
5 0 0 0 
5 0 0 0 
5 0 0 0 
5000. 
5 0 0 0 
5000. 
5000. 
5 0 0 0 
5000. 
5000. 
5000. 
5000. 
5000, 
5000, 
5 0 O 0 . 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 . 
5000, 
5 0 0 0 . 
5000. 
5 0 O 0 , 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 . 
5 0 0 0 « 
» 5700. 
» 6 2 0 0 
• 6 4 0 0 . 
• 7800. 
» 7200. 
, 6 5 0 0 . 
. 7 0 0 0 
. 7 2 0 0 
i 5 8 0 0 
• 8 2 0 0 
• 9000. 
• 7 6 0 0 
. 8400. 
• 9 5 0 0 . 
• 9 4 0 0 . 
. 9500. 
» 10400 
• 9800. 
. 11000. 
i 10400 
i 11000, 
. 9000, 
» 5200. 
. 8 0 0 0 
. 7 0 0 0 
t 6600. 
> 6 4 0 0 
• 6000. 
. 5800. 
i 5 8 0 0 
» 5200, 
• 4800, 
i 4 4 0 0 . 
i 3500. 
. 4 0 0 0 . 
• 4800, 
• 5 0 0 0 . 
• 5500, 
• 5800, 
• 6 5 0 0 , 
. 7500, 
• 8 4 0 0 , 
. 7000, 
, 7800, 
. 6 5 0 0 , 
» 5 4 0 0 , 
» 5 5 0 0 , 
> 4 8 0 0 , 
. 4 5 0 0 , 
» 4 4 0 0 , 
. 4200, 
, 3800, 
. 4600, 
. 4800, 
• 5 0 0 0 , 
. 5 6 0 0 , 
. 6 2 0 0 , 
6 8 0 0 , 
6 6 0 0 . 
6 4 0 0 . 
• 3 9 0 0 
» 3900. 
. 3900, 
• 3900, 
, 3900. 
• 3900. 
, 3 9 0 0 
. 3 9 0 0 
t 3 9 0 0 
• 3 9 0 0 
. 3 9 0 0 
. 3 9 0 0 
• 3 9 0 0 
* 3 9 0 0 
, 3 9 0 0 
• 3 9 0 0 
, 3 9 0 0 
i 3900, 
, 3 9 0 0 . 
t 3 9 0 0 
• 3900, 
• 3 9 0 0 
» 3900, 
• 3900, 
. 3 9 0 0 
• 3 9 0 0 
. 3 9 0 0 
» 3900, 
i 3 9 0 0 . 
i 3 9 0 0 
» 3 9 0 0 
. 3900, 
, 3900, 
. 3900. 
3900, 
» 3900, 
. 3 9 0 0 . 
» 3 9 0 0 , 
• 3900, 
» 3 9 0 0 
> 3 9 0 0 . 
» 3 9 0 0 , 
. 3900, 
» 3 9 0 0 , 
3 9 0 0 , 
. 3 9 0 0 , 
. 3 9 0 0 . 
. 3 9 0 0 , 
» 3 9 0 0 , 
» 3 9 0 0 
. 3900, 
. 3 9 0 0 , 
• 3900, 
i 3900, 
» 3 9 0 0 , 
. 3 9 0 0 , 
» 3 9 0 0 . 
> 3 9 0 0 , 
3 9 0 0 . 
3 9 0 0 . 
» 17000. 
» 17200. 
> 17800, 
. 18900. 
• 18800. 
i 18400, 
» 18600, 
• 18600 
. 1 8 8 0 0 
• 19000 
» 2 0 0 0 0 
• 1 8 5 0 0 
» 18500. 
. 2 0 0 0 0 . 
. 19200 
» 19400. 
» 2 1 0 0 0 
i 2 1 2 0 0 . 
• 2 2 2 0 0 . 
• 2 1 4 0 0 
• 2 3 0 0 0 . 
» 2 0 5 0 0 , 
• 2 0 2 0 0 , 
» 2 0 0 0 0 . 
. 19000, 
» 18500, 
» 18000. 
t 18000, 
• 17600, 
» 17200 
. 17000, 
» 16800, 
t 16200, 
15400, 
• 15600, 
. 15800, 
» 16200. 
i 16500, 
i 17000, 
» 18000, 
• 19000, 
, 19400, 
> 2 0 0 0 0 . 
i 19000, 
, 17600, 
. 14500, 
• 14600, 
. 14800, 
» 14600, 
» 14400, 
» 14200, 
• 14000, 
i 14500, 
. 14600, 
. 15000, 
i 15600, 
» 1 6 2 0 0 . 
> 17000. 
1 6 0 0 0 . 
» 1 5 0 0 0 . 
» 4 9 6 8 . 
» 4 9 6 8 , 
» 4 9 6 8 . 
i 4 9 6 8 . 
» 4 9 6 8 . 
i 4 9 6 8 , 
. 4 9 6 8 
> 4 9 6 8 
. 4 9 6 8 
. 4 9 6 8 
i 4 9 6 8 
» 4 9 6 8 
» 4 9 6 8 . 
• 4 9 6 8 . 
» 4 9 6 8 . 
i 4 9 6 8 . 
» 4 9 6 8 
• 4 9 6 8 . 
» 4 9 6 8 . 
, 4 9 6 8 . 
• 4 9 6 8 
, 4 9 6 8 , 
» 4 9 6 8 . 
i 4 9 6 8 . 
• 4 9 6 8 , 
» 4 9 6 8 , 
» 4 9 6 8 , 
» 4 9 6 8 , 
. 4 9 6 8 , 
i 4 9 6 8 , 
» 4 9 6 8 , 
» 4 9 6 8 , 
» 4 9 6 8 , 
. 4 9 6 8 , 
, 4 9 6 8 , 
• 4 9 6 8 , 
, 4 9 6 8 , 
, 4 9 6 8 , 
» 4 9 6 8 , 
• 4 9 6 8 , 
i 4 9 6 8 , 
, 4 9 6 8 , 
, 4 9 6 8 , 
i 4 9 6 8 , 
i 4 9 6 8 , 
. 4 9 6 8 , 
• 4 9 6 8 , 
> 4 9 6 8 , 
• 4 9 6 8 , 
• 4 9 6 8 , 
» 4 9 6 8 , 
i 4 9 6 8 , 
i 4 9 6 8 , 
. 4 9 6 8 , 
> 4 9 6 8 , 
• 4 9 6 8 , 
, 4 9 6 8 . 
i 4 9 6 8 . 
4 9 6 8 . 
4 9 6 8 . 
» 8000. 
. 7800 
. 7400, 
. 6 5 0 0 . 
» 6 5 0 0 . 
» 6 8 0 0 . 
• 6 2 0 0 . 
. 6000. 
• 7 5 0 0 
• 5 5 0 0 
» 4 6 0 0 
» 5 4 0 0 
i 4600, 
i 3800. 
• 3 6 0 0 
i 3500. 
. 2 0 0 0 
• 2400. 
. 1400 
2000. 
» 1000. 
» 4500. 
i 4500. 
. 5 2 0 0 . 
> 6 0 0 0 . 
> 6 4 0 0 . 
» 6 6 0 0 . 
» 7000, 
i 7400, 
» 7 5 0 0 
» 7800. 
» 8200, 
• 8600, 
> 9800. 
, 9200, 
i 8600, 
• 8 4 0 0 . 
» 8000, 
. 7800, 
» 7400, 
. 6 6 0 0 , 
. 6 7 0 0 , 
. 6 6 0 0 , 
• 7800, 
. 8 8 0 0 , 
» 9 6 0 0 , 
• 8 6 0 0 , 
» 9 6 0 0 , 
• 10000, 
» 9600, 
• 9800, 
. 10000, 
• 11800, 
i 11500, 
> 11200, 
i 11000, 
, 10500, 
. 10000, 
1 1 5 0 0 . 
1 2 5 0 0 . 
• 3500, 
» 3500. 
• 3500, 
3500, 
k 3500, 
» 3500, 
. 3500, 
• 3500, 
. 3500, 
i 3 5 0 0 
i 3500. 
» 3 5 0 0 
» 3500, 
• 3500, 
. 3500, 
i 3500, 
, 3500, 
. 3500, 
i 3500, 
i 3500, 
. 3500, 
» 3500, 
» 3500, 
» 3500, 
• 3500, 
• 3500, 
» 3500, 
» 3500, 
i 3 5 0 0 , 
. 3500, 
i 3500, 
. 3500, 
. 3500, 
. 3500, 
• 3500, 
i 3500, 
» 3500, 
i 3500, 
. 3500, 
• 3500, 
. 3500, 
3500, 
» 3500, 
i 3500, 
. 3500, 
. 3500, 
, 3500, 
, 3500, 
, 3 5 0 0 , 
» 3500, 
i 3500, 
3500, 
i 3500, 
• 3500, 
» 3500, 
. 3 5 0 0 , 
, 3 5 0 0 , 
3 5 0 0 . 
3 5 0 0 . 
. 3 5 0 0 . 
• 15000. 
• 14800 
• 14200, 
» 14000. 
. 14000. 
» 14000, 
. 13800. 
. 13400 
i 13000 
» 13200 
» 12000 
i 11200 
• 11500. 
• 11500. 
. 10800. 
. 10500. 
» 11000, 
» 10000, 
• 10800, 
» 9 5 0 0 , 
i 10500, 
» 8 5 0 0 , 
. 9 0 0 0 , 
i 9 5 0 0 , 
. 10500. 
> 11200. 
t 11500. 
> 11600. 
. 12000. 
> 12500. 
> 13000. 
» 13200. 
• 14000. 
• 13500. 
» 13400, 
. 12500, 
» 12000, 
. 11500, 
. 11000, 
» 10400, 
» 9 4 0 0 , 
» 8 6 0 0 . 
• 7 8 0 0 , 
• 8 8 0 0 , 
. 10200, 
> 11000, 
• 11200. 
. 12000. 
12500. 
i 12900, 
i 13100. 
• 13500, 
> 14000, 
> 13000, 
• 12700. 
» 12000. 
. 11200. 
10400. 
1 1500. 
12500. 
. 40 
. 1 
> 2 
> 0 
> 0 
. 3 
• 10 
» 8 
• 1 1 
i 9 
• 10 
• 13 
. 19 
» 1 1 
24 
• 12 
• 8 
» 7 
> 1 5 
• 8 
• 13 
, 15 
> 14 
• 16 
15 
. 14 
. 19 
> 18 
» 29 
> 4 
> 1 
. 6 
» 5 
» 14 
• 13 
» 4 
» 12 
• 10 
• 4 
> 11 
> 11 
. 17 
» 28 
• 35 
. 14 
> 18 
. 14 
> 28 
3 
> 0 
> 9 
6 
> 9 
> 3 
• 6 
• 22 
11 
» 15 
18 
13 
71 
4 
2 
2 
0 
5 
13 
11 
26 
15 
22 
17 
37 
33 
40 
18 
17 
29 
23 
19 
31 
37 
38 
14 
26 
30 
37 
26 
31 
9 
12 
11 
6 
33 
29 
17 
30 
14 
31 
29 
24 
46 
36 
49 
19 
33 
36 
30 
5 
2 
9 
29 
25 
5 
13 
48 
37 
24 
31 
38 
9 
1 
0 
1 
0 
1 
2 
4 
4 
3 
5 
5 
12 
3 
6 
3 
3 
3 
7 
2 
5 
1 1 
12 
4 
6 
a 
5 
5 
9 
2 
2 
5 
1 
5 
4 
3 
6 
4 
7 
3 
9 
10 
8 
9 
6 
6 
12 
7 
5 
1 
3 
6 
3 
3 
1 
13 
6 
2 
3 
4 
8 
1 
2 
0 
0 
1 
3 
3 
7 
2 
2 
12 
11 
8 
6 
0 
3 
8 
4 
3 
6 
10 
1 1 
4 
11 
5 
3 
5 
6 
2 
0 
3 
4 
20 
5 
6 
11 
2 
6 
6 
3 
13 
8 
13 
3 
13 
3 
7 
1 
1 
6 
6 
4 
5 
3 
1 1 
6 
7 
4 
5 
42 
3 
2 
2 
0 
16 
10 
7 
13 
7 
26 
40 
39 
32 
46 
21 
8 
31 
19 
15 
24 
39 
29 
1 1 
24 
18 
31 
22 
2 9 
3 
7 
20 
6 
26 
89 
22 
2 2 
16 
34 
26 
22 
33 
39 
50 
2 8 
32 
46 
15 
8 
8 
24 
2 3 
19 
10 
12 
40 
32 
21 
34 
3 7 
3 3 4 
3~>4 
334' 
3 7 3 
373 
3 7 3 
3 7 3 
3 7 3 
3 7 3 
3 7 3 
4 2 6 
3 7 2 
4 2 6 
426. 
426. 
426: 
426! 
4261 
426: 
426: 
464< 
431* 
431* 
43l< 
4 3 H 
431/ 
3721 
3721 
3721 
3721 
3721 
378C 
378C 
378C 
3780 
5182 
5 1 8 2 
5 182 
5 182 
5 1 8 2 
4 3 1 4 
4 3 1 4 
4 3 1 4 
4 3 1 4 
4 3 1 4 
5 5 2 3 
5 1 8 2 
5 1 8 2 
5 1 8 2 
5 1 8 2 
4 5 3 3 
4 5 3 3 
4 5 3 3 
4 5 3 3 
5 5 2 3 
5 5 2 3 
5 5 2 3 
5 5 2 3 
5 5 2 3 
5 5 2 3 
SJ 
5000, 
5000 a 
5000 a 
5000 a 
5000* 
5000* 
5000* 
5000* 
5000* 
5000* 
5000* 
5000* 
5000, 
5000, 
5000. 
5000. 
5000 a 
5000a 
5000. 
3000. 
5000. 
5000. 
5000. 
5000. 
5000. 
50O0. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
.5000. 
5000. 
5000. 
5000. 
5000. 
5000* 
5000* 
5000* 
5000* 
5000* 
5000* 
D1J 
10600* 
1 1200. 
11500. 
11200. 
11400* 
11600* 
12000* 
12200* 
12500. 
13000. 
13500. 
14000. 
15000. 
16500. 
17600. 
180O0. 
26500. 
18500. 
17500. 
17800. 
17200. 
16000. 
15200. 
15000. 
14400, 
13500, 
12200. 
11500. 
10800. 
10500* 
10000* 
9800* 
10600. 
1 1000. 
1 1800. 
1 1600. 
13200, 
i4000. 
14800. 
16200. 
16400. 
16000. 
15000* 
15000. 
14200. 
15500* 
16000* 
18500* 
SK 
390C. 
390C. 
390C* 
3900* 
3900* 
3900* 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
390 0. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900. 
3900* 
3900. 
DIK 
20500. 
21500. 
21700. 
22200. 
22500. 
22700. 
24000. 
23000. 
24000. 
24200. 
24800. 
25500. 
26500. 
28000. 
28200. 
29500. 
32000. 
27500. 
26500. 
26500. 
27500. 
28000. 
28500. 
27500. 
26500. 
24500. 
23800. 
22800. 
22000. 
21000* 
21000* 
21100* 
21300* 
21600* 
22000* 
21800. 
23000. 
24500, 
24800. 
26000. 
26000. 
26000* 
25500* 
25500* 
25500* 
> 26000* 
> 26200* 
, 290O0* 
W4 
SL 
4968* 
4968* 
4968. 
4968. 
4968a 
4968a 
4968a 
4968a 
4968a 
4968* 
4968* 
4968* 
4968* 
4968* 
4968a 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968a 
4968a 
4968a 
4968. 
4968, 
4968* 
4968a 
4968a 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968* 
4968. 
4968* 
4968* 
4968* 
4968* 
kRD 5 
DIL 
400* 
1000. 
500. 
400* 
400. 
400a 
1000* 
1500.* 
1500. 
1600. 
1600. 
2200. 
3500. 
5000. 
6400a 
7200. 
9000* 
9500* 
8000. 
7200. 
6200. 
5500, 
4500. 
5500. 
4200. 
3800. 
3500. 
3400. 
4800a 
4000* 
4200. 
6200. 
7200. 
6000* 
5000* 
7000* 
6500* 
7000a 
6800* 
7800* 
8500. 
9000. 
8600. 
9400* 
9000* 
11000* 
10000* 
12000* 
SM 
3500. 
3500* 
3500* 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500* 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500. 
3500* 
3500* 
3500* 
3500* 
3500* 
DIM 
9000. 
9800. 
8400. 
8500. 
8100. 
8000. 
8000. 
7500. 
7800. 
7600* 
7500. 
7000* 
6200. 
5500. 
4000. 
14500. 
14600. 
2400. 
2500. 
3000. 
3500. 
4200. 
5000. 
3800. 
4800* 
5600* 
6200. 
7000. 
6500. 
7400. 
7600. 
7000* 
6200* 
5800. 
5400. 
5000. 
3800. 
2800. 
2500. 
1800. 
800. 
800. 
1500. 
2200* 
2600* 
3200* 
2000* 
2600* 
AGE 
15 36 
25 28 
17 25 
25 37 
27 38 
13 27 
19 47 
9 25 
14 39 
10 22 
26 42 
18 24 
25 38 
25 38 
20 37 
23 40 
1 1 23 
23 33 
21 47 
15 24 
33 67 
26 52 
10 26 
10 24 
25 34 
17 34 
13 37 
19 18 
56 29 
16 34 
26 31 
21 36 
27 50 
20 45 
74 132 
82127 
17 49 
32 78 
18 33 
107137 
22 44 
12 14 
20 26 
26 44 
5 13 
106129 
11 36 
30 80 
GROUP 
6 
5 
5 
8 
4 
9 
12 
8 
6 
10 
3 
10 
6 
8 
Q 
4 
6 
10 
10 
5 
1 1 
13 
4 
5 
1 1 
4 
6 
8 
8 
3 
7 
5 
IB 
18 
20 
43 
14 
18 
1 1 
46 
13 
6 
8 
14 
3 
48 
4 
14 
2 32 
8 19 
7 28 
1 1 35 
8 39 
6 28 
1 1 32 
5 15 
7 32 
0 22 
12 45 
10 23 
7 40 
3 29 
12 34 
5 32 
7 13 
5 33 
15 36 
9 26 
25 59 
12 42 
5 24 
5 27 
5 37 
6 33 
12 34 
7 23 
7 40 
7 45 
12 31 
12 26 
16 46 
19 67 
18 46 
20 83 
15220 
19 77 
9 35 
28 82 
9 55 
5 30 
10 28 
10 48 
1 17 
38125 
6 22 
10 49 
A P P E N D I X I I 
A V E R A G E W E E K L Y A T T E N D A N C E 
E X P E C T E D AT L A N S P E A R Y P O O L 
S = the to ta l number of people in each s t a t i s t i c a l 
un i t . 
P = the probability value for each s t a t i s t i c a l unit 
using the basic gravity model* 
S*P r the probable number of v i s i tor s from each 
s t a t i s t i c a l unit that are l ike ly to go swimming 
at Lanspeary. 
S*P*FN s the average expected weekly attendance for each 
s t a t i s t i c a l unit inside 2500 feet (core user 
group). 
S*P*FK s the average expected weekly attendance for each 
s t a t i s t i c a l unit outside 2500 feet (peripheral 
user group). 
Inc = the f inal expected attendance for the peripheral 
user group for each a ta t la t l ca l unit (the peripheral 
user group). 
j 
55 
3 P S*P S*P«FN S*P*KK *INC WARD 1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 . 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
H I . 
127. 
101 . 
106. 
108. 
82. 
98* 
56* 
78* 
77* 
94* 
73* 
87* 
62. 
71. 
71. 
123. 
126. 
1 18. 
173. 
131. 
167. 
143. 
304. 
226. 
184. 
1 19. 
179. 
86* 
51* 
75. 
93. 
67. 
139. 
83. 
280. 
247. 
133. 
172. 
63. 
178. 
253. 
205. 
132. 
196* 
•317945 
•284910 
•328345 
•334116 
•34 1566 
•401492 
•444784 
•508720 
•477905 
•470779 
•458299 
•456876 
•477039 
•502878 
•469671 
•435214 
•377528 
•339122 
•313588 
•309058 
•281847 
•275622 
•254585 
•216908 
•210189 
•215780 
•239605 
•270461 
•368510 
•410543 
•444358 
•399244 
•359697 
•323925 
•280241 
•202288 
•177041 
• 136083 
•099853 
•095945 
•100717 
• 1 04999 
•086493 
• 119562 
•145220 
35*29 
36*18 
33*16 
35.41 
36.88 
32.92 
43.58 
28.48 
37.27 
36.25 
43.08 
33.35 
41.50 
31.17 
33*34 
30.90 
46.43 
42.72 
37.00 
53.46 
36.92 
46.02 
36.40 
65*94 
47.50 
39.70 
28.51 
48.41 
31*69 
20,93 
33.32 
37.12 
24.09 
45.02 
23.26 
56.64 
43.72 
18.09 
i7.i7 
6.04 
17.92 
26.56 
17.73 
15*78 
28*46 
3.129 
3.208 
2.940 
3.140 
3.271 
2.919 
3.865 
2.526 
3*305 
3.214 
3*820 
2*957 
3*680 
2.764 
2«957 
2.740 
4.117 
3*789 
3*281 
4*741 
3*274 
4*081 
3*228 
5*847 
4*212 
3*520 
2*528 
4.292 
2*810 
1*856 
2*955 
3*292 
2*137 
3*992 
2*062 
5*022 
3*877 
1*604 
1*522 
• 536 
1*589 
2*355 
1.572 
1*399 
2*523 
2*600 
2.666 
2.443 
2.609 
2.718 
2.425 
4*687 
3*063 
4*009 
3*898 
4*633 
3*586 
4*463 
3*353 
3*586 
3*323 
4* 100 
3*773 
3*267 
4*721 
3*260 
4*064 
3*214 
5*524 
3*980 
3.326 
2*388 
4*056 
3.045 
2*011 
3*202 
3*567 
2*315 
4*326 
2*235 
5*442 
3*663 
1*516 
1*438 
• 506 
1«502 
2*225 
1*485 
1*322 
2*384 
5648* 0*00 138*46 141*94 
p 
74, 
61, 
77, 
82. 
81, 
94, 
89, 
1 16, 
85, 
73. 
159, 
95. 
98. 
93. 
87, 
51. 
62, 
35, 
64, 
69, 
119, 
118. 
87, 
98, 
76, 
143, 
51, 
59. 
127. 
107. 
121. 
1 15. 
115. 
88. 
87. 
69, 
86. 
122, 
72, 
0, 
172, 
141, 
114, 
» •5214!>3 
• •5371t»0 
• .556606 
. .621505 
• .600717 
» .596666 
» .585615 
» .555373 
• .524737 
• •549454 
» .642306 
» .675542 
i «672563 
• •729954 
> •763434 
» .842002 
» •816683 
i •726991 
• •673530 
i .676098 
. .658716 
• .624311 
» .569112 
. .480021 
• .553065 
• .673865 
» .557666 
. .573337 
» .506098 
» .507158 
• .508251 
» .504282 
> .492541 
• .454738 
• .467473 
> .464380 
i .446962 
» .424082 
i .404616 
. 0.000000 
» .384941 
, .401446 
• .404098 
3932* 
s*p s*>p*rN 
38.58 
32.76 
42.85 
50.96 
48.65 
56.08 
52.1 1 
64.42 
44*60 
40.1 1 
102.12 
64.17 
65*91 
67.88 
66.41 
42*94 
50*63 
25*44 
43*10 
46*65 
78*38 
73.66 
49.51 
47*04 
42*03 
96*36 
28.44 
33.82 
64*27 
54*26 
61*49 
57.99 
56.64 
40.01 
40.67 
32.04 
38.43 
51.73 
29.13 
0*00 
66*21 
56*60 
46*06 
. 
58.831 
57*560 
37*214 
43*881 
22*051 
0*000 
219*53 
S#P*FK *1NC 
3*421 
2.905 
3.800 
4*519 
4*314 
4.973 
4.621 
5*712 
3*955 
3.556 
9*056 
5.690 
5*844 
3*451 
2*930 
3*833 
4*558 
4*352 
5.016 
4*216 
5*212 
3*608 
3*245 
8*262 
5*192 
5*332 
3*822 
4*136 
6*950 
6*532 
4.390 
4.171 
3*727 
8*544 
2*522 
2*999 
5*699 
4*812 
5*453 
5*142 
5*022 
3*548 
3*606 
2*841 
3*408 
4*587 
2*583 
3*399 
3*678 
6*181 
5*809 
3*904 
3*709 
3*314 
7.598 
2*543 
3*025 
5*711 
4*822 
5*464 
5* 153 
5*033 
3*556 
3*614 
1*826 
2*191 
2*949 
1*660 
5*871 3*774 
5*019 3*226 
4*085 2*625 
171*85 153*98 
S P 
101. 
94. 
96. 
89. 
119. 
74. 
62. 
76. 
60* 
37* 
1 16* 
81. 
114. 
104* 
102. 
83. 
89.^ 
60. 
76. 
102. 
90. 
81. 
103. 
52. 
106. 
71. 
78. 
101. 
67. 
63. 
70. 
136. 
88. 
129. 
60. 
64. 
49. 
46. 
57. 
94. 
69. 
70. 
87. 
58. 
80. 
71 • 
83. 
69. 
73. 
98. 
69. 
64* 
79. 
89. 
•531417 
•555810 
•5364 75 
•541551 
•54 1673 
•504774 
•481848 
•500050 
•500862 
•471008 
•531029 
•558125 
•581963 
•614350 
•641087 
•621718 
•624827 
•626130 
•673627 
•680130 
•668447 
•653591 
•624747 
•850312 
•932189 
•9637S6 
•963970 
•840230 
•788447 
•722445 
•662170 
•643662 
•653888 
•780899 
•843634 
•902168 
•965703 
•966122 
•966225 
•933794 
•782105 
•604914 
•631266 
•611600 
•613531 
•668978 
•646128 
•601811 
•539005 
•525933 
•535785 
•508331 
•483811 
•465188 
4399* 
S*P S#P»FN 
53*67 
52*24 
51*50 
48*19 
64*45 
37*35 
29*87 
38*00 
30.05 
17.42 
61.59 
45*20 
66*34 
63*89 
65*39 
51*60 
55*60 
37*56 
51*19 
69*37 
60*16 
52*94 
64*34 
44*21 
98.81 
68.42 
75.18 
84.86 
52*82 
45*51 
46.35 
87*53 
57*54 
100*73 
50.61 
57.73 
47*31 
44*44 
55.07 
87.77 
53.96 
42.34 
54*92 
35*47 
49*08 
47.49 
53.62 
41*52 
39*34 
51*54 
36*96 
32*53 
38*22 
41*40 
, 
38*318 
85*633 
59*300 
65*161 
73.544 
45*780 
39*443 
87*300 
43*866 
50.037 
41.008 
38.514 
47.729 
76*069 
46*767 
'«. 
838*47 
S#P#FK »INC 
4*759 
4.632 
4.566 
4.273 
5.715 
3*312 
2*649 
3*369 
2*664 
1*545 
5*462 
4*008 
5*883 
5*665 
5*798 
4*575 
4*931 
3*331 
4*539 
6*151 
5*334 
4*694 
5*706 
6*534 
6.358 
6.268 
5*866 
7*845 
4*546 
3*636 
4*625 
3*657 
2*121 
6*642 
4.874 
7»154 
6*889 
6«467 
5*104 
5*500 
3.715 
5.063 
6*861 
5*950 
5*236 
6*364 
4*110 4*998 
7*762 9*439 
5 . 1 0 2 6*205 
3*754 3*787 
4*870 4*912 
3*145 3*172 
4*352 4*390 
4*211 4*248 
4 . 7 5 5 4 . 8 2 2 
3*682 3 .733 
3 . 4 8 9 3 . 5 3 8 
4 .570 4 . 5 8 0 
3 .278 3 .285 
2 .884 2*890 
3*389 3*396 
3*671 3*679 
170*60 198*36 
170 . 
1 0 . 
8 . 
5. 
0 . 
2 6 * 
38 * 
33 * 
6 1 * 
36 * 
6 5 * 
8 7 * 
118* 
87 * 
122* 
54* 
3 9 . 
76* 
6 8 * 
47 * 
7 9 . 
112* 
104* 
49* 
8 2 * 
7 5 . 
9 5 . 
76* 
104* 
20 * 
2 2 * 
45 * 
2 2 * 
9 8 * 
140* 
5 2 * 
8 1 * 
4 8 * 
A S . 
75 • 
6 9 # 
119 . 
119* 
156* 
7 0 . 
102* 
1 1 1 * 
8 7 . 
2 2 . 
1 2 . 
5 1 . 
7 0 . 
6 0 . 
2 6 . 
3 5 . 
134 . 
9 2 . 
6 9 . 
9 0 . 
9 7 . 
4204* 
•447333 
•422977 
•407286 
•344325 
•362407 
•392109 
•360955 
•348386 
•430737 
•307422 
•261780 
•313103 
•271748 
•225593 
•218077 
•212214 
• 138603 
•163833 
• 100945 
• 136759 
•076710 
•245651 
•3631B7 
•291537 
•343261 
•366267 
•380171 
•404248 
•421204 
•424410 
•458507 
•465667 
•515409 
•583562 
•543196 
•485359 
•470846 
•439004 
_ Jk ^ « #%M .« 
• •»« lCC-3 
• 365813 
•333834 
•306076 
•338406 
•340800 
•405177 
•455992 
•439941 
•492663 
•515588 
•517466 
•531643 
•559810 
•536255 
•518236 
•505264 
•473372 
•440002 
•408941 
•435971 
•454S61 
S*P 
76*04 
4*22 
3*25 
U 7 2 
0 ,00 
10*19 
13*71 
11*49 
26*27 
11*06 
17*01 
27*24 
32*06 
19*62 
26*60 
11*45 
5*40 
12*77 
6*86 
6*42 
6*06 
27 .51 
3 7 . 7 7 
14*28 
28*14 
27*62 
36*11 
30*72 
43*80 
8*48 
10*08 
21*85 
11*33 
5 7 , 1 8 
76*04 
25*23 
38*13 
21*07 
34*54 
28*93 
23*03 
36*42 
40*27 
53*16 
28*36 
46 .51 
48*83 
42*86 
11.34 
6*20 
27*11 
39*18 
32*17 
13*47 
17*68 
63*43 
40*48 
28*21 
39*23 
44 *09 
S#P#FN 
0 .00 
5«P#FK 
6*743 
• 375 
• 288 
• 152 
0*000 
• 904 
1.216 
1*019 
2*330 
• 981 
1*508 
2*415 
2*843 
1*740 
2*359 
1*016 
• 479 
1*133 
•608 
• 569 
• 537 
2*439 
3*349 
1*266 
2*495 
2*449 
3*202 
2*724 
3*884 
• 752 
•894 
1.937 
1.005 
9 .071 
6 . 7 4 3 
2 . 2 3 8 
3*381 
1*666 
3*062 
2*565 
2*042 
3*229 
3*570 
4*714 
2*515 
4*124 
4*330 
3*800 
1*005 
• 550 
2*404 
3*474 
2 . 8 5 3 
1*194 
1*566 
5*624 
3*589 
2*502 
3*479 
3*909 
* INC 
9*255 
• 514 
• 396 
• 188 
0*000 
1*1 13 
1*498 
1*256 
2*870 
1*209 
1*626 
2*983 
3*066 
1*876 
2*543 
1*095 
• 516 
1*221 
• 656 
• 614 
• 531 
2*599 
3*568 
1*349 
2*659 
2*609 
3*956 
3*365 
4*798 
• 929 
I * 104 
2*356 
1*222 
6*166 
8*200 
1*985 
2*999 
1*657 
2*716 
2*276 
2*176 
3*441 
3*804 
5*023 
2*679 
3*432 
3*841 
3*371 
• 892 
• 488 
2*438 
3*523 
2*893 
1*211 
1*305 
4*681 
2*987 
2*082 
2*895 
3*254 
t AT ; * T I 
i 
s 
9 1 . 
85* 
82* 
116, 
1 16, 
83* 
121* 
62* 
98* 
64* 
128* 
85* 
1 16* 
103* 
112* 
104* 
60* 
104* 
129* 
79* 
195* 
145. 
69. 
71 • 
112. 
94* 
102* 
75. 
140. 
105. 
107. 
100. 
157. 
169. 
290. 
355 • 
315. 
224. 
106. 
400. 
143* 
67* 
92* 
142* 
39* 
446* 
79* 
183* 
! 
P 
•0350 6 
•074992 
•039644 
•033182 
• 0325_'5 
•032022 
•069622 
.094040 
•092523 
•093550 
•090349 
•109275 
• 135256 
.146230 
.137001 
.207086 
.171171 
•112924 
•116433 
.1229^5 
• 130135 
.142798 
• 144924 
• 144960 
• 144290 
•150439 
•160239 
•169373 
.209135 
.200342 
•214675 
•255571 
•247051 
.219953 
•188932 
•213420 
•169577 
•144239 
• 128666 
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